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What is Electricity?

O Definition: 1. a physical phenomenon
associated with stationary or moving
electrons and protons.

O Definition: 2. energy made available
by the flow of electric charge through
a conductor.
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Terms of Electricity

[0 Voltage
0 Amperage
[0 Resistance
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Voltage

O Also called volts, V, or E (electromotive
force)

[0 The difference or potential that indicates an
excess of electrons at the end of the
circuits the farthest from the electromotive
force.

[0 It is the electrical pressure that causes
electrons to move through a circuit.

O One volt is the amount of pressure required
to move one AMP of current through one
OHM of resistance.
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Amperage

[0 Also called Amps, A or I (induction)

O The rate of the flow of electrons or
particles through a conductor.

[0 One ampere represents the
movement of 6.25 billion electrons
(one coulomb) past one point in a
conductor.
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Resistance

[0 Also called ohms (ohms law) or R

0 Opposition to the flow of electrons in
a circuit.

O May be intentional or a fault
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How do electrons flow?

[0 Basically the electrons flow from one
atom to another.

0 The flow is created when the less
negative side of a voltage (positive)
attracts the electrons on the more
negative side of a voltage (negative).

[0 The electrons simply want to create a
balance of charge in the circuit.
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What are atoms?

O Every thing consists of
elemental substances.

O Each elemental
substance consists of one
type of atom.

O Each element is
characterized by the
number of electrons,
protons and neutrons in
the atom.

O # of protons = atomic
number

O # of protons + neutrons
= atomic mass
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The atoms components

O Proton: positive
charged particle
within the nucleus.

O Neutron: neutrally
charged particle
within the nucleus.

O Electron:
negatively charged
particle orbiting the
nucleus.
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Atom’s Charge

O Each atom in its neutral charge state has

an equal number of electrons to protons.
(they cancel each others charge)

O If the number of electrons exceeds the
number of protons the atom is
considered to be of negative charge.

O If the number of protons exceeds the
number of electrons the atom is
considered to be of positive charge.




O The electrons orbit
within one of a few

S specific rings around
/.:; Q the nucleus. The
T g outermost ring is the
. o ® \. valence rings.

® f'/‘/f ;\* 0 The 15t shell is limited
e ( ,\ P > ] to 2 electrons.
Ty g, e O The 2" shell is limited
.\_ N to 8 electrons.
_ Noihing :/. j O The 3™ shell is limited
N - / to 18 electrons.
\_/ O The 4t shell is limited

to 32 electrons.
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Electrons traveling

O If there is a free electron in the outer ring
then it is able to transfer from one atom to
another.

[0 Notice: left atom more electrons than the
right. Indicating the positive and negative.
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Which atoms have free electrons?

O The number of electrons in the outermost ring
(valence) indicates the characteristics of the element.

O If there are three or less electrons in the valence ring
then the element is a conductor. Little resistance to
transfer of electrons.

O If there are five or more electrons in the valence ring
then the element is an insulator. High resistance to
transfer of electrons

O If there is four electrons in the valence ring then the
element is a semi-conductor.
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Conductors:

O Conductors generally
have and need low
resistance.

O If high resistance is

induced into a circuit a

malfunction may occur. ] ] 8 i |

Gold, silver, aluminum.

Eesistance is influenced
&

B Atomic structure m

O
O

Length
Diameter
Temperature
Condition
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Insulators

O 1%Insulators are highly resistive to current
OW.

O If low resistance is induced it may cause a
malfunction.
O Plastic, ceramic, rubber.
O Resistance is influenced by:
B Atomic structure
B Thickness
B Temperature
® Condition
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Kirshhoff’s law

O Definition: the sum of the voltage
drops across all the resistances in a
circuit must equal the voltage of the
source.

OO0 Voltage drop is the voltage consumed
across a load or loads in circuit.
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OHM’'s Law

[0 Definition: the relationship between
voltage, resistance, and amperage.
O VOA (EIR) Rule
B Volts = ohms x amps
B Ohms = volts/amps
B Amps = volts/ohms
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Basic circuit compontents

O Five basic
components:
1.Voltage source
2.Circuit protection
3.Conductor
4.Switch
5.Load
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Types of circuits

[0 Series
O Parallel
[0 Series/parallel
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Series circuit

[0 Definition: a circuit of one or more
resistances (loads) with only one path for
current to flow.

[0 Characteristics:
B Total resistance is the sum of a resistances.
B The current through each resistance is the
same.
B The voltage drop across the resistances will be
different if the resistor values are different.

B The sum of the voltage drop of each resistor
equals the source voltage.
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Parallel Circuits

O Definition: a circuit that has separate path
of current flow.

O Characteristic:
B The voltage applied to each leg is the same.

B The voltage dropped across each parallel leg will
be the same.

B The total resistance of a parallel circuit will
always be less than the resistance of any of
it's legs.

B The current flow through the legs will be
different if the resistance is different.

B The sum of the current in each leg equals to the
total current of the parallel circuit.
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Series/Parallel

[0 Definition: a circuit that has
components of both series and
parallel circuits.

[0 Characteristics are dependant on the
types and location of the series and
parallel circuits
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Reason for Ohm’s law

0 You will seldom if ever have to
calculate the components in a circuit.
The exercises associated with Ohm’s
law are used to teach what will
happen in a circuit if one of the
variables are changed.
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Using Ohm’s law

O In a series circuit of 3
like bulbs what would
happen if one bulb had
an open circuit?

In a series circuit of 3
like bulbs what would
happen if one bulb had
decreased in
resistance by half?

O

O Answer: the other
bulbs would not
illuminate. Resistance
would be infinite
therefore no
amperage.

Answer: the other
bulbs would glow
brighter. The total
resistance would
become less and the
total amperage would
increase.
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Using Ohm’s law

O In a parallel circuit of
3 like bulbs what
would happen if one
bulb had an open
circuit?

O In a parallel circuit of
3 like bulbs what
would happen if one
bulb had decreased in

O Answer: the other
bulbs would not
change.

O Answer: the one bulb
would glow brighter.
The resistance would
become less and the
total amperage of this

resistance by half? bulb would increase.

The other bulbs would
not change.
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Practice (series)

O What is the amperage in
the circuit?

O Is the amperage at point A
A different than point B .ﬁ

O How much voltage is
present at point C? e
(normal circuit operation, EI Q 30 (C)an
closed switch) e

O If the battery ground I
was open what voltage LM@_@.

would be present at
point C? (switch closed) c
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Solutions (series)

O 2 amp V/R=A
O No, the amperage of a A
series circuit is the =

same throughout. W .
O Ov the voltage has e
been dropped across

the loads of the circuit.
O 12v the circuit has no

amperage therefore - E E
the voltage cannot be
dropped across the c
loads.
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Practice (Parallel)

O How much voltage is
dropped at bulb A?

O T/F Bulb A has less
resistance than B
therefore it drops less

I?ﬂ

il
|
i

{

voltage. a5
HEA I (B)

O If bulb B had an open i L' N E
circuit would the other i - -
bulb get dimmer or e e = e o

brighter?
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Practice (Parallel)

O Bulb A drops
source voltage.

O False, the
individual branches

F;ﬂ

il
|
1

of a parallel circuit ﬂEA‘- P
drop source S | §
I Ls i

voltage. I P
=l =

O Bulb A would not
change, it has it’s
own 12v volt wire.
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Practice (series/parallel)

O Circuit A: three resistors in parallel (2,2,6 ohms).
B What is total circuit resistance?
B What is total circuit amperage?
B What is the voltage drop for each?

O Circuit B: two resistors in parallel (6 and 2o0hms) are
in series with two resistors (1 and 3ohms).

B What is the total circuit resistance?
B What is the parallel circuit resistance?

B What is the voltage drop for each branch of the
parallel circuit?

O Supplied voltage is 12 volts.
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Solution A (series/parallel)

[0 @.86 ohms of resistance

B Use assumed voltage to acquire the assumed
amperage for each branch. Add each branch
together to get total assumed amperage. Now
use assumed voltage to calculate total circuit
resistance. (forget everything, but resistance)

O 13.95 amps

B Use the total circuit resistance and source
voltage to calculate amperage

O Each branch drops 12 volts (source
voltage)
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Solution B (series/parallel)

O Total circuit resistance is 5.5 ohms.

B Use assumed voltage method to find the
resistance for the parallel portion first.
Then apply it with the two series
resistances.

O 1.5 ohms.

O 3.3 volts

m After calculating total circuit amperage
use the parallel circuit resistance to find
it’s voltage drop.




Q Automotive Electrical Systems ;
&7

\{

=

Now do it yourself.




